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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

SUBSTITUTE SPECIFICATION UNDER 37 CFR 1.125 (Marked-up Version): 

IMAGE SENSOR MODULE HAVING LENS BARREL INTEGRALLY 
5 FORMED WITH HOLE AND POSITIONING SLOT AND METHOD FOR 

MANUFACTURING THE SAME 

BACKGROUND OF THE INVENTION 

Field of the invention 

The invention relates to an image sensor module and a method for 
10 manufacturing the same, and in particular to an image sensor module that can be 
easily is eas y t o be assembled, disassembled and effectively positioned. 

Description of the related art 

Referring to FIG 1, a conventional image sensor module includes a lens 
holder 10, a lens barrel 20, and an image sensor 30. The lens holder 10 has an 

15 upper end face 12, a lower end face 14 and an opening 16 penetrating through the 
lens holder 10 from the upper end face 12 to the lower end face 14. An internal 
thread 1 8 is formed on an inner wall of the opening 16 of the lens holder 10. The 
lens barrel 20 formed with an external thread 22 is inserted from the upper end 
face 12 of the lens holder 10, received within the opening 16, and screwed to the 

20 internal thread 18 of the lens holder 10. The lens barrel 20 is formed with a 
transparent region 24 under which an aspheric lens 26 and an infrared filter 28 are 
arranged in sequence. The image sensor 30 has a substrate 31, which has a first 
surface 32 and a second surface 33 opposite to the first surface 32 on which a 
frame layer 36 is arranged. The first surface 32 is formed with first c onn e ct e d 

25 connection points 34. The second surface 33 is formed with second conn e cted 
connection points 35. Tte-A_photosensitive chip 37 is mounted on the first surface 
32 of the substrate 31 and electrically connected to the first connected connection 
points 34 by wires_38. A transparent layer 39 is adhered to the frame layer 36 to 
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encapsulate for enc a psulatin g the photosensitive vki-p- chip 37 and the wires 38. 

The image sensor 30 is bonded to the lower end face 14 of the lens holder 10 
through the transparent layer 39. The screwed length between the lens barrel 20 
and the lens holder 10 may be adjusted to control the distance from the aspheric 
5 lens 26 of the lens barrel 20 to the transparent layer 39 of the image sensor 30. 

The above-mentioned image sensor module has the following drawbacks. 

Because the aspheric lens 26 and an -the infrared filter 28 are bonded within 
the lens barrel 20, it cannot be easily assembled. is- complicate to be assembled . 
Also, A ftd-the aspheric lens 26 and att- the infrared filter 28 tend to be a re-easily 
10 damaged. 

It is an important subject of the invention to provide an image sensor module, 
which can be easily is ea s y to be assembled, disassembled, and effectively 
positioned. 

SUMMARY OF THE INVENTION 

15 An object of the invention is to provide an image sensor module for 

miniaturizing the product equipped therewith. 

St ill another Another object of the invention is to provide an image sensor 
module capable of being precisely pos i tioning so as positioned to facilitate the 
manufacturing processes. 

20 To achieve the above-mentioned objects, the invention provides an image 

sensor module including an image sensor package, a lens holder and a lens barrel 
inserted. The lens holder is formed with a chamber and has an internal thread 
formed on an inner wall of the lens holder. The lens barrel is inserted into the 
chamber of the lens holder, and formed with an external thread screwed to the 

25 internal thread of the lens holder. The lens barrel is further formed with an 
opening, a hole communicating with the opening, and a first positioning slot for 
directly positioning and holding an aspheric lens. The lens barrel is integrally 
formed with the opening, the hole and the first positioning slot and 
circumferential walls of the hole and the opening are made of the same material. 

30 an image s en s or modu l e i ncl u des an i mage sen s o r p ackage f ormed with a top end 



Page 4 of 23 



Appl.No. 10/726,865 
Amdt. dated August 28, 2007 
Reply to Office action of 05/04/2007 



-feee-h aving a tran s parent l ay er a n d a bottom end face. A lens ho l der is formed 
with a chamb e r, which lias an int e rnal thr e ad form e d at the inner wall, so that th e 
transpar e nt lay e r of th e i mag e s e nsor packag e is arrang e d at th e l e ns hold e r A l e ns 
b arrel i s i n s erted within the chamber of the lens holder, and is formed with an 
5 externa l thread, which is screwed on the int e rna l thread of the l e ns holder. The 
l e ns barrel is formed with an opening and a ho l e communicating the opening, 
which is form e d with a first po s itioned s l ot for positioning an aspheric l e ns. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic illustration showing a conventional image sensor 
10 module. 

FIG. 2 is a first schematic illustration showing an image sensor module of the 
invention. 

FIG 3 is a second schematic illustration showing the image sensor module of 
the invention. 

15 DETAILED DESCRIPTION OF THE INVENTION 

Referring to FIG. 2, an image sensor module of the invention includes an 
image sensor package 40, a lens holder 42, and a lens barrel 44. 

The image sensor package 40 includes a substrate 46, a frame layer 56, a 
photosensitive chip 60, and a transparent layer 64. The substrate 46 is formed with 

20 a top end face 48 on which first c on ne ct e d connection points 52 are formed, and a 
bottom end face 50 on which second connected connection points 54 are formed. 
The frame layer 56 is arranged on the top end face 48 of the substrate 46. A 
chamber 58 is defined between the substrate 46 and the frame layer 56. The 
photosensitive chip 60 is arranged within the chamber 58, and electrically 

25 connected tothe first conn e ct e d connection points 52 by wires_62. The transparent 
layer 64 is a piece of glass, which is adhered onto the frame layer 56 to 
encapsulate for e ncapsulating the photosensitive chip 60 and the wires 62. 

The lens holder 42 is formed with a chamber 66, and which has an internal 
thread 68 formed on an inner wall of the lens holder 42 at the inner wall of the 

30 chamber 66 ,- so that the transparent layer 64 of the image sensor package 40 is 
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arranged under af-the lens holder 42. 

The lens barrel 44 is inserted into wkhifHthe chamber 66 of the lens holder 
42, and is formed with an external thread 70, which is screwed en-to the internal 
thread 68 of the lens holder 42. The lens barrel 44_is further formed with an 
5 opening 72. m4-a hole 74 communicating with the opening 72, which is form e d 
with a first pos i tioned positioning slot 80 for directly positioning and holding an 
aspheric lens 76. and a second position e d positioning slot 82 , disposed under the 
first po s itioned positioning slot 80 r for directly positioning and holding an infrared 
filter 78. The lens barrel 44, the aspheric lens 76, and the infrared filter 78 are 

10 integrally formed by way of injection molding, integrat e d form e d by inj e cting 
mo l d e d. Thus, the lens barrel 44 is integrally formed with the opening 72. the hole 
74, the first positioning slot 80 and the second positioning slot 82, and 
circumferential walls of the hole 74 and the opening 72 are made of the same 
material. In this case, the second positioning slot 82 has an annular upper surface 

15 82A and an annular lower surface 82B facing the annular upper surface 82A. 

A method for manufacturing the image sensor module of the present 
invention includes the following steps, of ~1 

ftwidifHEe First, an image sensor package 40 is provided. The image sensor 
package 40 includes a substrate 46, a frame layer 56, a photosensitive chip 60; and 

20 a transparent layer 64. The substrate 46 is formed with a top end face 48 on which 
first eofttteeted- connection points 52 are formed, and a bottom end face 50 on 
which second ee nnected connection points 54 are formed. The frame layer 56 is 
arranged on the top end face 48 of the substrate 46. A chamber 58 is defined 
between the substrate 46 and the frame layer 56. The photosensitive chip 60 is 

25 arranged within the chamber 58, and electrically connected the first conn e ct e d 
connection points 52 by wires J>2. The transparent layer 64 is a piece of glass, 
which is adhered onto the frame layer 56 and is for encapsulating the 
photosensitive chip 60 and the wires 62. 

Next. Prov i d i ng a lens holder 42 is provided. The lens holder 42 is formed 

30 with a chamber 66, and which has an internal thread 68 formed a^on an inner wall 
of the lens holder 42 th e inn e r wall of th e chamb e r 66. so that the transparent layer 
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64 of the image sensor package 40 is arranged under a^-the lens holder 42. 

Then, Prov i ding a lens barrel 44 is provided and is inserted wrtlwi- into the 
chamber 66 of the lens holder 42, and is formed with an external thread 70, which 
is screwed to_en-the internal thread 68 of the lens holder 42. The lens barrel 44 is 
5 formed with an opening 12. and-a hole 74 communicating with the opening 72, 
which is formed w i th a first po si tioned positioning slot 80 for directly positioning 
and holding an aspheric lens 76 and a second po si tion e d positioning slot 82. 
disposed under the first pos i tione d- positioning slot 80 i for directly positioning and 
holding an infrared filter 78. The lens barrel 44, the aspheric lens 76 ? and the 

10 infrared filter 78 are integrally formed by way of injection molding, int e grat e d 
form e d by inj e cting mold e d Thus, the lens barrel 44 is integrally formed with the 
opening 72, the hole 74, the first positioning slot 80 and the second positioning 
slot 82. and circumferential walls of the hole 74 and the opening 72 are made of 
the same material. In this case, the lens barrel 44 and the aspheric lens 76 are 

15 combined together when the injection molding is being performed. 

Please referfmg to FIG._3, which is a second schematic illustration showing 
the image sensor module of the invention. Wh e r e in th e The transparent layer 64 of 
the image sensor package 40 is an other infrared filter 78. Stil l the The infrared 
filter 78 of the lens barrel 44 may be omitted. 

20 The image sensor module of the invention, in which the lens barrel 44, the 

aspheric lens 76, and the infrared filter 78 are integrally formed by way of 
injection molding, int e grat e d form e d by injecting molded, has the following 
advantages. 

I. Stil l the The image sensor module is capable of being precisely positioning 
25 positioned se-as-to facilitate the manufacturing processes. 

While the invention has been described by way of an example and in terms 
of a preferred embodiment, it is to be understood that the invention is not limited 
to the disclosed embodiment. To the contrary, it is intended to cover various 
modifications. Therefore, the scope of the appended claims should be accorded 
30 the broadest interpretation so as to encompass all such modifications. 
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WHAT IS CLAIMED IS: 
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ABSTRACT 

An image sensor module including an image sensor package, a lens holder 
and a lens barrel inserted. The lens holder is formed with a chamber and has an 
internal thread Formed on an inner wall of the lens holder. The lens barrel is 
5 insetted into the chamber of the lens holder, and formed with an external thread 
screwed to the internal thread of the lens holder. The lens barrel is further 
formed with an opening, a hole communicating with the opening, and a first 
positioning slot for directly positioning and holding an aspheric lens. The lens 
barrel is integrally formed with the opening, the hole and the first positioning slot, 

10 and circumferential walls of the hole and the opening are made of the same 

material. An i mage sen s or module includes an image sensor package forme d 

w i th a top e nd fac e having a tran s par e nt layer and a bottom end fac e , A l e ns 
ho l der i s form e d w i th a ch am b er , which has an interna l thread form e d at the inner 
wa l k so that th e transpar e nt lay e r of the imag e s e nsor packag e is arrang e d at th e 

15 l e n s holder. A l en s barrel is i nserted within the chamb e r of the l e ns holder, and is 
form e d with an e xt e rnal thr e ad, which is scr e w e d on th e int e rnal thread of th e l e ns 
ho l der. The l e n s barrel is formed with an opening and a hole communicating th e 
op e n i ng, which i s f o rmed w i th a first position e d slot for position i ng an asph e ric 

l A ir e . 

20 
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